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Exhibit A, Exhibit A 1s a three page excerpt from a brochure
from Porter Precision Products, Co. describing Bol-Lok
Retainers that was published prior to the invention of this
application.

Exhibit B, Exhibit B 1s a five page excerpt from a describing
several types of punch retainers that was published prior to
the 1nvention of this application.
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(57) ABSTRACT

A punch retainer system includes one or more punch retain-
ers that are selectively insertable into a retainer block. The
punch retainers are dimensioned such that they can be
positioned closely together and thereby allow punches to be
arranged 1n a closely positioned arrangement. The punch
retainers are insertable into a retainer block which includes
recesses dimensioned to receive the punch retainers. The
recesses are custom-cut m the desired arrangement by the
tool and die shop. After insertion of the punch retainers into
the retamner block, the punch retainer and retainer block
assembly 1s secured to a die shoe. The punch retainers may
include a releasable lock for selectively securing the
punches 1n the punch retainers.

20 Claims, 4 Drawing Sheets
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OTHER PUBLICAITONS

Exhibit C, Exhibit C 1s a five pate excerpt from a brochure
from Dayton corporation describing several punch retainers
that was published prior to the invention of this application.
Exhibit D, Exhibit D 1s a two page excerpt from a brochure
from Lane Punch Corporation describing several punch
retainers that was published prior to the ivention of this
application.

Exhibit E, Exhibit E 1s a five page excerpt from a Dayton

Corporation brochure describing several punch retainers that
was published prior to the invention of this application.

Exhibit F, Exhibit F 1s a three page excerpt from a 1994/1995
JP&T catalog describing several punch retainers.
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1
INSERTABLE PUNCH LOCK

BACKGROUND OF THE INVENTION

This invention relates generally to tool and die
assemblies, and more particularly to punch retainers for use
in a punch and die assembly.

When sheet metal or other types of products are
manufactured, 1t 1s often necessary that the products include
one or more apertures. Typically a die with a punch secured
thereto 1s used to create these apertures in the product to be
manufactured. An example of such a punch 1000 1s depicted
in FIG. 8. Punch 1000 includes a piercing end 1002, which
contacts and pierces the product under manufacture. The
punch 1000 1s secured to a punch retainer 1004, which 1s in
turn secured to a die shoe 1006. Between the punch retainer
1004 and die shoe 1006, a backing plate 1008 1s typically
secured. As the entire assembly moves downward, punch
1000 contacts the product and pierces 1t. Punch 1000 can
take on a variety of different dimensions depending upon the
desired dimensions of the aperture to be created.

Punch retainers 1004 come in a variety of ditferent
shapes. As 1llustrated in FIGS. 9-11, there are three standard
types of prior art punch retainers. FIG. 9 depicts a generally
triangular shaped punch retainer, which is often referred to
as a true retainer. FIG. 10 depicts a square retainer and FIG.
10 depicts an end retainer. Each of the retamners includes a
punch aperture 1010 into which a punch 1000 1s inserted. As
shown i FIGS. 9-11, each of the punch retainers also
includes a pair of alignment holes 1012 which receive dowel
pins and are used for properly aligning the punch retainer on
the die shoe 1006. Each of the punch retainers also includes
a pair of fastener holes 1014 through which a fastener, such
as a screw or bolt 1s 1nserted 1n order to secure the punch
retainer to the die shoe 1006.

The prior art punch retainers depicted in FIGS. 9-11
suffer from the disadvantage that they cannot be closely
spaced together. In other words, 1f the product being manu-
factured requires a number of closely spaced holes that are
to be created by a punch, the punch retainers shown in these
figures cannot be used. For example, as shown in FIG. 12,
punch aperture 1010 1s located a distance A from the front
end of the punch retainer. Punch aperture 1010 1s also
located a distance B from the side of the punch retainer. A
pair of punch retainers like the one of FIG. 12 can therefore
not be used to create a hole pattern 1n which the holes are
spaced closer than either the distance 2A or 2B. This
limitation on the closeness of the holes that can be punched
using prior art punch retainers has been difficult to over-
come.

In order to create closely spaced together holes 1n the past,
it has been necessary for most machine shops to special
order a custom-made punch retainer that will accommodate
the desired hole pattern. While some machine shops have the
necessary tools to make such a custom-made part, it 1s
beyond the ability of the majority of machine shops.
Consequently, those machine shops which have had to order
the custom-made part have often had to wait up to a week
or more for the part to be created and delivered. The
specially ordered part has also typically cost significantly
more than the standard punch retainers depicted in FIGS.
9-12. The creation of closely spaced punched holes 1n the
past has therefore undesirably required the expenditure of
additional time and money 1n order for the appropriate parts
fo be custom-made.

The only other option 1n the past for accommodating,
closely spaced hole patterns was to use a retainer with a

5

10

15

20

25

30

35

40

45

50

55

60

65

2

headed punch. Headed punch retainers, however, do not
have ball locks, or other types of locks, with release mecha-
nisms. Headed punch retainers therefore suffer from the
disadvantage that the headed punch cannot be removed from
the retainer without removing the entire retainer from the die
shoe. This makes the sharpening of the punch, or other types
of maintenance, extremely labor intensive. The need can
therefore be seen for a punch retainer which allows closely
spaced hole patterns to be created, and at the same time 1s
both mexpensive and easy to create and easy to maintain.

SUMMARY OF THE INVENTION

Accordingly, the present invention provides a punch
retainer which 1s both easy to create and maintain. The
punch retainer according to one aspect of the present inven-
tion 1ncludes a body having a top and bottom face. An
aperture 1s defined 1n the body for receiving the punch. The
aperture extends from the top face to the bottom face of the
body. The punch retainer further mncludes a peripheral sur-
face on the body that 1s tapered inwardly from the top face
to the bottom face of the body.

A punch retainer according to another aspect of the
invention imncludes a body having a top and bottom face. The
body 1ncludes no fastener holes for receiving a fastener that
1s used to secure the body to a die shoe. The body further
includes an aperture for receiving a punch, along with a lock
for selectively retaining the punch in the aperture.

According to still another aspect of the invention, a punch
retainer system includes at least one insertable punch
retainer having a body that defines an aperture for receiving
a punch. The system further includes a retainer block that
has at least one recess configured to snugly receive the
insertable punch retainer. The retainer block further includes
at least one hole for receiving a fastener that 1s used to secure
the retainer block to a die shoe.

In yet another aspect of the invention, a method for
securing a punch to a die includes the steps of providing an
insertable punch retainer having an aperture for receiving a
punch. A retainer block 1s also provided. A recess 1s cut 1n
the retainer block such that the recess has a shape that is
dimensioned to receive the insertable punch retainer. The
insertable punch retainer is then 1nserted into the recess and
the retainer block 1s fastened to a die shoe.

The punch retainer of the present mnvention provides an
casy system for closely arranging punches on a die. The
punch retainers themselves are dimensioned sufficiently
small such that they can be positioned as close together as
possible. The punch retainers are inserted 1nto a retainer
block that 1s cut to receive the insertable punch retainers at
their desired locations. The cutting of the retainer block can
be accomplished 1n a variety of ways, but 1s easily accom-
plished through the use of a wire electric discharge machin-
ing (EDM) tool. These wire EDMs are typically a standard
tool 1n any tool and die shop. The punch retainer system of
the present invention therefore overcomes the necessity of
having to order custom-made parts from a separate supplier.
Moreover, the punch retainer system of the present invention
still provides a punch retaining system 1n which the punches
can be easily removed for maintenance purposes. These and
other benefits, results, and objects of the present mnvention
will be apparent to one skilled 1n the art in light of the
following specification when read in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a punch retainer system
according to one embodiment of the present invention;
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FIG. 2 1s a side, elevational view of a punch retainer
according to one embodiment of the present mvention;

FIG. 3 1s a plan view of the punch retamer of FIG. 2;

FIG. 4 1s a side, elevational view of the punch retainer of
FIG. 2, illustrating in phantom the location of a ball and
spring lock;

FIG. 5 1s a side, elevational view of a punch;

FIG. 6 1s an exploded, side, elevational view of a punch
retainer, retainer block, backing plate, and shoe die;

FIG. 7 1s an assembled, side elevational view of the
components of FIG. 6;

FIG. 8 1s a side, elevational view of a prior art punch
retainer;

FIG. 9 1s a perspective view of a triangular prior art punch
retainer;

FIG. 10 1s a perspective view of a square, prior art punch
retainer;

FIG. 11 1s a perspective view of an end, prior art punch
retainer; and

FIG. 12 1s a plan view of the prior art punch retainer of
FIG. 9.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The present imnvention will now described with reference
to the accompanying drawings wherein like reference
numerals correspond to like elements 1n the several draw-
ings. A punch retainer system 20 according to one aspect of
the present mvention 1s depicted 1n FIG. 1. Punch retainer
system 20 includes a plurality of punch retainers 22 that are
insertable 1nto corresponding recesses 24 defined 1n a
retainer block 26. A conventional punch 28 1s msertable mnto
cach punch retainer 22. In this embodiment, punch retainers
22 1nclude a peripheral surface 30 that 1s tapered. The
recesses 24 have a corresponding taper that prevents punch
retainers 22 from sliding completely through recesses 24.
After punch retainers 22 are inserted in recesses 24, retainer
block 26 is secured to a shoe die (not shown in FIG. 1).
Punches 28 can then be mserted into apertures 32 and punch
retainers 22. Punch retainers 22 each include a lock that
selectively secures the punches 28 1n the apertures 32, as
described 1n more detail herein. In operation, a tool and die
shop would typically order a number of punch retainers 22.
The tool and die shop would then cut the recesses 24 1n
retainer block 26 according to a desired hole pattern. The
cutting of retainer block 26 can easily be accomplished
through the use of a wire EDM machine, which 1s a standard
tool 1n virtually all tool and die shops. Therefore, when a
tool and shop needed to create a punch pattern that hereto-
fore required a custom-made punch retainer, the tool and die
shop can simply custom-cut retainer block 26 and use punch
retainers 22 1n accordance with the present mnvention. This
avolds the problems of the prior art where the custom-made
part required special tools and took an undesirable amount
of time and cost to obtain.

Punch retainer 22 includes a body 34 having a top face 36
and bottom face 38 (FIGS. 1-4). Body 34 is divided into a
lock-housing portion 40 and an aperture portion 42. Periph-
eral surface 30 surrounds both lock housing portion 40 and
aperture portion 42. In the currently preferred embodiment,
peripheral surface 30 1s tapered inwardly from top face 36 to
bottom face 38 around aperture portion 42 only. The portion
of peripheral surface 30 surrounding lock-housing portion
40 1s not tapered 1n this embodiment. It will, however, be
understood that peripheral surface 30 could be completely
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tapered or any suitable fraction thereof could be tapered. The
purpose of the taper 1s to provide a means for securing punch
retainer 22 1n retainer block 26. Retainer block 26 includes
a surface that 1s tapered mwardly to correspond to the taper
of peripheral surface 30. The tapered surfaces prevent punch
retainer 22 from being removed out of the bottom of retainer
block 26. A backing plate 1s secured over the top of retainer
block 26 and thereby prevents punch retainers 22 from being
removed from the top of retainer block 26. In the currently
preferred embodiment, the degree of taper i1s relatively
small. As shown in FIG. 2, the angle theta 1s preferably about
1°. While other degrees of taper can of course be used within
the scope of the invention, increasing the angle of taper will
cause a corresponding increase 1n the surface area of top face
36. An increased surface area of top face 36 will mean that
the punch retainers 22 cannot be positioned quite as closely
together as they would be with a smaller angle of taper.
Therefore, 1t 1s desirable to have as small of an angle of taper
as possible, that will still securely retain punch retainer 22
in retainer block 26.

Punch retainers 22 include a lock 44 that 1s used to
selectively retain punch 28 in aperture 32 (FIGS. 3—4).
While any type of lock 44 can be used within the scope of
the invention, lock 44 1s preferably a conventional ball and
spring lock. As shown in FIG. 4, the ball and spring lock
includes a ball 46 and spring 48 that 1s disposed 1n a channel
50. Spring 48 1s secured 1n channel 50 1n any conventional
manner. Spring 48 biases ball 46 ito aperture 32. When a
punch 28 1s inserted into aperture 32, 1t inserted from the
bottom face 38 side of punch retainer 22. As such, punch 28
initially pushes ball 46 against spring 48 and up channel 50.
The punch 28 includes a whistle-stop 52 (FIG. §) which ball
46 scats against after punch 28 has been fully inserted.
Punch 28 can thereafter not be removed from aperture 32
without moving ball 46 up channel 50. This 1s accomplished
by a special instrument that 1s mserted through a release
channel 54 and which causes ball 46 to move up channel 50.
In this manner, punches 28 can be removed from punch
retainers 22 without having to disassemble punch retainer
system 20.

When punch retainer system 20 1s desired to be used, the
number of punch retainers 22 and the location of recesses 24
1s first decided. Recesses 24 are then cut into retainer block
26 at the desired location. While any conventional cutting
technique can be used, a wire EDM cut 1s especially suitable
as most tool and die shops have wire EDMs as part of their
cquipment. The wire EDM provides a simple way of cutting
the required shape and taper to accommodate punch retain-
ers 22. After recesses 24 are cut 1n retainer block 26, the
punch retainers 22 are inserted into the recesses as depicted
in FIGS. 6-7. After insertion, the entire retamner block and
punch retainers 22 are pressed up against a backing plate 56
adjacent a die shoe 38 backing plate 56 contacts top face 36
of punch retamner 22. Because of the tapering of punch
retainers 22, it 1s prevented from sliding out of the bottom
of recess 24. The assembly of retainer block 26 and punch
retainers 22 1s secured to backing plate 56 and die shoe 58
by way of a fastener 60 which may be a screw or bolt.
Fastener 60 1s inserted through retainer block 26 into die
shoe 58 (see FIG. 7). Multiple fasteners can be used to
secure retainer block 26 to die shoe 38 as 1s necessary.
Additionally, dowel pins (not shown) can be inserted into
retainer block 26 for insuring proper alignment with die shoe
58. Once retamner block 26 and punch retainers 22 are
secured to die shoe 58, a punch 28 can be mserted 1n aperture
32 and punch retainer 22. The die 1s then ready to be used
to punch holes 1n the product being manufactured. Because
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the punch retamers 22 have a substantially smaller body than
the prior art punch retainers, they can be much more closely
positioned than was previously possible. Punch retainer
system 20 can therefore be used to create hole patterns that
previously required specially manufactured tools that were
typically not available for most tool and die shops.

While the present mnvention has been described in terms
of the preferred embodiments discussed in the above
specification, it will be understood by one skilled in the art
that the present mnvention 1s not limited to these particular
preferred embodiments, but includes any and all such modi-
fications that are within the spirit and scope of the present
invention as defined 1n the appended claims.

The embodiments of the present mvention in which an
exclusive property or privilege 1s claimed are defined as
follows:

1. A punch retainer, comprising;:

a one-piece body having a top and a bottom face;

an aperture defined in said body for receiving a punch,
said aperture extending vertically from said top face to
said bottom face of said body, said aperture adapted to
retain said punch 1n a position 1 which said punch
extends out of the bottom face of said body; and

a peripheral surface on said body, at least a portion of said
peripheral surface being tapered inwardly toward said
aperture from said top face to said bottom face, said
peripheral surface for immovably supporting said
punch retainer in a retainer block, said peripheral
surface defining a non-circular shape for at least one
horizontal cross-section through said body between
said top and bottom face.

2. The punch retainer of claim 1 further including a lock
selectively 1nsertable into said aperture and adapted to
selectively lock a punch 1n said aperture.

3. The punch retainer of claim 1 wherein said body does
not include any screw holes for securing said punch retainer
to a die shoe.

4. The punch retainer of claim 1 wherein said peripheral
surface 1s tapered radially inward toward said aperture.

5. The punch retainer of claim 1 further including a
retainer block that defines a recess configured to snugly
receive sald punch retainer.

6. The punch retainer of claim 5 wherein said retainer
block includes a plurality of screw holes adapted to each
receive a screw for securing said punch retainer and said
retainer block to a die shoe.

7. A punch retainer, comprising:

a one-piece body having a top and a bottom face, said
body including no fastener holes for receiving a fas-
tener to secure said body to a die shoe;

an aperture defined 1n said body for receiving a punch that
extends out of the bottom face of said body, said
aperture extending vertically from said top face to said
bottom face of said body and defining a vertical axis at
a center of said aperture;

a peripheral surface defined on said body, said peripheral
surface defining a non-circular shape for at least first
and second horizontal cross-sections through said body
between said top and said bottom face, said first hori-
zontal cross-section extending outwardly from said
vertical axis 1n at least one horizontal direction a
oreater distance than said second horizontal cross-
section extends outwardly from said vertical axis in
saild horizontal direction, said first horizontal cross-
section being defined above said second horizontal
cross-section; and

6

a lock enclosed by said body, said lock selectively retain-
ing the punch 1n said aperture.

8. The punch retainer of claim 7 wherein at least a portion

of said peripheral surface tapers radially about at least a

5 portion of said vertical axis.
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9. The punch retainer of claim 8 wherein said peripheral
surface 1s tapered inwardly at an angle less than twenty
degrees.

10. The punch retainer of claim 8 wherein said peripheral
surface 1s tapered inwardly at an angle less tan twenty
degrees.

11. A punch retainer system, comprising;:

at least one 1nsertable punch retainer having a body that
defines an aperture for receiving a punch having at least
one cutting edge; and

a retainer block having at least one recess configured to
snugly receive said insertable punch retainer, said
recess 1ncluding an 1mmobile sloped surface integral
with said retainer block said sloped surface preventing
said 1nsertable punch retainer from being withdrawn
from said recess 1n a direction toward the cutting edge
of the punch, said retainer block including at least one
hole for receiving a fastener that secures said retainer
block to a die shoe.

12. The punch retainer system of claim 11 further includ-
ing a plurality of insertable punch retainers and a plurality of
recesses defined 1n said retainer block.

13. The punch retainer system of claim 11 further includ-
ing a backing plate attached to said retainer block and said
insertable punch retainer.

14. The punch retainer system of claim 11 wherein said
retainer block further includes at least one dowel pin for
aligning said retainer block with a die shoe.

15. The punch retainers system of claim 11 wherein said
sloped surface slopes radially inward toward said aperture.

16. The punch retainer system of claim 11 wherein each
said insertable punch retainer includes a lock that selectively
retains the punch 1n said aperture.

17. The punch retainer system of claim 16 wherein said
lock includes a ball and a spring, said spring biasing said ball
at least partially mto said aperture.

18. A punch retainer system, comprising;:

at least one 1nsertable punch retainer having a body that
defines an aperture for receiving a punch, said at least
one 1nsertable punch retainer including a top face, a
bottom face, and a peripheral surface, said peripheral
surface being tapered immwardly from said top face to
said bottom face;

a retainer block having at least one recess configured to
snugly receive said insertable punch retainer, said
recess 1ncluding an immobile sloped surface integral
with said retainer block, said sloped surface preventing
said 1nsertable punch retainer from being withdrawn
from said recess 1n at least one direction, said retainer
block including at least one hole for receiving a fas-
tener that secures said retainer block to a die shoe.

19. The punch retainer system of claim 18 further includ-

ing a plurality of insertable punch retainers and a plurality of
recesses defined 1n said retainer block.

20. A punch retainer, comprising;

a one-piece body having a top and a bottom face;

an aperture defined 1n said body for receiving a punch,
said aperture extending vertically from said top face to
said bottom face of said body;

a peripheral surface on said body, at least a portion of said
peripheral surface being tapered inwardly toward said
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aperture from said top face to said bottom face, said a lock selectively 1nsertable into said aperture and adapted
peripheral surface for immovably supporting said to selectively lock a punch in said aperture, said lock
punch retainer 1n a retainer block, said peripheral including a ball and a spring, said spring positioned to
surface defining a non-circular shape for at least one bias said ball at least partially 1nto said aperture.

horizontal cross-section through said body between 5
said top and bottom face; and £ % % % %
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